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Sixty-three percent of the families received 


Introduction 

Passive smoking has been associated 
with a variety of harmful effects on chil¬ 
dren 'S Itings. These include increased oc¬ 
currence of respiratory illness (1-6). im¬ 
paired pulmonary function (7); and in¬ 
creased mortality (8). In addition, passive 
smoking has been associated with in¬ 
creases in visits to the physician (8), 
hospitalizations (8-10), and disability 
tdays (11). 

.On the basis of these studies, it is logi¬ 
cal to expect that lungs hypersensitive to 
irritants may be even more vulnerable to 
<the effects of passive smoking. Because 
asthma is a disease characterized by air¬ 
ways more reactive to irritants than nor¬ 
mal, recent investigations have explored 
the impact of passive smoking on mor¬ 
bidity and pulmonary function in pa¬ 
tients with asthma (12-18), Although the 
Findings do not all demonstrate impaired 
health, there is evidence that passive 
wwking has harmful effects in children 
and adults with asthma; including m* 
creased incidence of asthma (12), exacer¬ 
bation of symptoms (13); impairment of 
pulmonary function (16), and increased 
tensnivity to histamine (18). The effect 
of passive smoking on health care use by 
children with asthma, however, has not 
yw been studied. 

We considered it important to exam¬ 
ine this question because of the burden 
^ frequent emergency room (ER) visits 
uid hospitalizations for childhood asth- 
®2 place on the family and the health 
^ system (19,20). Our study of theim- 
of health education on asthma man- 
Uement skills of the family and emer¬ 
gency health care use by children with 
asthma (21 -23) provided an opportunity 
^ study this question! Wc hypothesized 
JJj* 1 there would be a direct association 
^^een smoking by family members and 
l oe frequency of the child’s ER visits and 
hospitalizations for asthma. Inad- 
^tion, we hypothesized that passive 
Poking would be associated with im- 
pulmonary function! 


Recognizing that factors other than 
passive smoking can also affect the fre^ 
quency of health care use; we also ex¬ 
plored the effect of 10 groups of vari¬ 
ables that could influence this use 
(19-31), These factors, which are listed 
in Appendix 7, were included in the data 
analysis to control for their effect on the 
relationship between passive smoking 
and health care use as well as to identi¬ 
fy additional variables that might be 
influential. 

Mothoda 

Study Population 

The study sample was composed of 276 chil¬ 
dren from 259 low income families who were 
receiving health care for asthma in outpatient 
clinics at 4 New York City hospitals. Children 
were enrolled in the study if they met all the 
following criteria: a diagnosis of asthma by 
a physician, at least 1 wheezing episode in 
the previous year, at least 1 clinic visit for 
asthma in the previous 12 months, and age 
between 4 and 17 yn Informed, written con¬ 
sent was obtained from the child’s parent. The 
study was approved by the institutional com¬ 
mittee on human research. Fifty-five percent 
of the children were Hispanic, 38 W were non- 
Hispanic blacks, and 7ba were white; Asian, 
or native American. Sixty percent of the chil¬ 
dren were male, and the mean age was 9.9 ± 
0.20 yr (unless otherwise indicated, the data 
are reported as the mean ± SEM), Ninety- 
three percent of the adult respondents to the 
enrollment interview were female and 67 
of the households were headed by females, 


public assistance. 

Because no community-wide survey was 
conducted] we do not know how well the study 
sample represents the general community 
population of low income children with asth¬ 
ma served by the 4 hospitals. Preliminary 
results from our own survey of families who 
had children with asthma attending public 
schools in the referral area of Babies Hospi¬ 
tal (1 of the 4 hospitals in the original study), 
however, suggest that children in the clinic 
sample used the ER more frequently and were 
hospitalized more often than the children in 
the school sample The clinic sample averaged 
2.27 ± 0.21 ER visits per year, whereas the 
school sample averaged 0.86 ± 0.17 visits. 
This suggest* that children in the current study 
may have more severe asthma and thus use 
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emenency health care resources more fre¬ 
quently than the general community popula¬ 
tion of low income children with asthma. 

There were 77 children (28*t) in the study 
population who had missing data for 1 or 
more of the 3 Variables in the final regression 
model; 8 additional children were eliminated 
from the analysis because they themselves 
were smokers. The results are reported for the 
remaining 191 children. We compared the chil¬ 
dren with missing data with those with com¬ 
plete data to explore the possibility of bias. 
The children with missing diu made fewer 
ER visits (1.42 ± 0.30 versus 2.50 ± 0.24; 
p < 0.01), but did not differ from children 
with complete data with respect to passive 
smoking or frequency of symptom days, On 
soriodemographic indices, children with miss¬ 
ing data were younger (6.6 ± 0.8 yr versus 
9.9 ± 0.2 yn p< 0.01), but did not differ from 
the others with respect to sex, ethnicity, or 
socioeconomic status. We have; no evidence 
to suggest that the differences observed would 
create bias, iie., a different relationship among 
the study variables in the 2 groups of children. 

Variables 

The dau included in the analysis were drawn 
from several sources: separate baseline inter¬ 
views with the child and with the child’s par¬ 
ent or guardian, hospital records of emergency 
health care use in the year prior to the inter¬ 
view, and tests of pulhvonary function. The 
ER visits and hospitalizations for asthma were 
counted by reviewing medical records of study 
children from the 4 participating hospitals. 
To examine the possibility that t he study sam¬ 
ple was making significant use of health ser¬ 
vices at hospitals not participating in the 
study, we reviewed Medicaid records of total 
health care use by the 88 families in the study 
who were receiving public assistance. Only 6 
children (7*») made any ER visits and only 
I child (i*#) was hospitalized in a nonpar¬ 
ticipating hospital during t he baseline year. 
We concluded that the hospital record review 
did not significantly underestimate ER use 
or hospitalizations for asthma. 

Pulmonary function testing was conducted 
during a random clinic visit in the year after 
the baseline interview. A waterless wedge spi¬ 
rometer (Jones Medical Instrument Co.) was 
used to measure 3 factors: FEV,, peak expi¬ 
ratory How rate (PEFR), and mean forced ex¬ 
piratory flow during the middle half of the 
forced vital capacity (FEFi**»«). Each child 
repeated the measurement 3 times, and we 
used the highest values in the analyses. Dau 
are reported both as raw scores and as a per¬ 
centage of predicted normal valiies (32). 

Passive smoking by the child was measured 
by asking the parent who was interviewed if 
he or she or anyone else in the house smoked. 
Passive smoking was given a score of zero if 
no one in the house smoked; and a score of 
1 if the respondent or someone else in the 
house smoked. Dau to measure the child's 
dose of passive smoking was not collected! 
nor was paternal or maternal smoking as¬ 
sessed. To control for active smoking we asked 


children, after guaranteeing confidentiality, 
if they ever smoked cigarettes, and the 8 chil¬ 
dren who said they did were removed from 
the analysis. 

We did not obtain data on the presence or 
use of gas stoves. According to estimates by 
the public utility serving New York City, how¬ 
ever, more than 99** of the families in our 
referral area use gas stoves. Therefore, it is 
unlikely that variations in nitrogen dioxide 
exposure because of the presence or use of 
gas stoves affected the frequency of ER visits. 

Statistical Analysis 

We used multiple regression techniques to test 
the hypothesis that passive smoking was as¬ 
sociated with the frequency of ER visits and I 
acute hospitalizations for asthma and with 
decreased levels of pulmonary function: A 
second goal of the sutistical analysis was to 
discover whether any additional variables were 
significantly associated with health care use 
or with pulmonary function. A split sample 
procedure was usedIto evaluate the reliability 
of the E R visit model. The entire study popu¬ 
lation was randomly divided into 2 halves. 
Using the first half of the sample, we devel¬ 
oped a regression model that fit the dau best 
by minimizing the estimated standard devia¬ 
tion of regression. In addition to passive 
smoking, 34 other variables (see Appendix 
I) were entered into the regression model using 
a backward elimination procedure. Because 
the number of variables was large in relation 
to the number of cases, the variables were en¬ 
tered sequentially in groups of 10 or less. 
The strongest predictors were retained and the 
weaker variables were eliminated until all 
the variables Had been included in the regres¬ 
sion and the best fitting model obtained. 

The reliability of this model was evaluated 
by applying it to the dau from the second 
half of the sample. We looked for consistency 
in the magnitude and direction of the regres^ 
sion coefficients across the 2 samples. The 
variables included in the final model had this 
consistency. Finali values for the regression 
coefficients were obuined by applying the 
model to the full study sample. The associa¬ 
tion of specific variables with frequency of 
health care utilization was evaluated by the 
sutistical significance of their regression 
coefficients in the final modelling the full 
study sample. Sutistical significance was de¬ 
fined as p < 0.05 using a two-tailed test, 

There were 5 pairs of siblings among the 
191 children who had complete dau for the 
variables in the regression model; these sib¬ 
lings shared a common environment with re¬ 
spect to passivesmoking and other variables. 
We assumed! however, that the emergency 
health care use and pulmonary function lev¬ 
els of siblings were sutistically independent 
given the variables controlled in the model. 

Because the distribution of ER visits was 
skewed toward the upper tail, we applied the 
square root transformation (y - y/H ) to ap¬ 
proximately normalize the distribution. The 
regression analysis was conducted using the 
transformed scores. When final regression 


models using Iran formed and umransforme 
ER visits were compared, there was no u% 
nificant difference in the coefficients of thi 
predictor variables or in the distribution 0 
the residuals, so for simplicity the finding 
are presented using untransformed 1 scores 

Afterthe findings from the final regressio 

model were obtained^ we examined the dir 

tributions of the predictor variables and th 
residuals from the model. Observation of E 
visit frequency plotted against frequency c 
days with asthma symptoms per month ind 
cated that the relationship between these var 
ables was curvilinear. To adjust for this, * 
performed a logarithmic transformation c 
the symptom days score (x' - log (1 + x 
and found that the transformation improve 
the fit of the linear regression model to tf 
dau. We also tested for interaction betwee 
passive smoking and the frequency of symi 
tom days, but no interaction was found. 

Upon examination of the residual scon 
(observed ER visits minus predicted ER visit 
from the normal regression model, we note 
that 9 cases (5*0 were in a skewed upper u 
of the distribution, more than 2 standard de% 
ations above the mean. Because the norm 
regression model assumes normally distri 
uted errors, we explored other regressic 
models that allow skewed count dau disti 
buttons in order to assess the validity of tl 
observed significance levels of the coeffider 
for passive smoking and days with asthn 
symptoms in the normal regression modt 
A geometric regression model was fined 
the dau by maximal likelihood estimatio 
and the results confirmed the significance 
the coefficients (33. 34). 

We also conducted a path analysis (35, 3 
to explore causal relationships among the va 
ables associated with ER visits, Path analys¬ 
is an interpreution of the relationships b 
tween the variables based on 2 assumption 
(/) that a weak causal order among the va. 
ables is known, andi(2) that the relationshi 
among the variables are causally closed, 
weak causal order means that although X m 
or may not affect Y. Y cannot affect X. Cau: 
closure means that X and Y are causally dos 
to systematic outside influence with resp< 
to their covariation. The path coeffidents e 
standardized regression coeffidents obtain 
by regressing each variable in the model i 
all the variables that are assumed to cau 
it. The logarithmic transformation of da 
with asthma symptoms was used in the pa 
analysis. 

Roautts 

Emergency Room Visits 
Children in the study sample made; 
average of 2. 50 ± 0.24 ER visits per ye; 
The ER visits ranged from zero to 2 
but 75of the sample made 3 or le 
visits per year. The results of the regre 
sion analysis are presented in table 
Only 2 variables, passive smoking ar 
the frequency of days with asthma sym 
toms per month, were significantly a 
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TABLE 1 

regression coefficients of variables associated with er visits* 


VanaBla 

B 

SE 

Bata 

p VNua 

Piaarva amofung (m) 

Daya with aathma 

t.34 <b,)i 

0.50 

019 

0.000 

aymptoma par month (a,) 

O.SlfbJ 

022 

0.17 

0.02 

Conttam 

0j(i (t) 

053 


000 


*« • Iftl M* • 001: wandard Barman of nywun • 3>45.: F • 01t. N • IJ1M: p • 0003 
Th*r»pr*—wwimodMN y « > ♦ b>i, * M>g(l ♦ mjnfiw* y • nwnwarefiEft 'MM: «, - pmw» 
•moftmOll if xwo*T» pr***ni 0 ifmoitw* afl—m). 6, » >ay — n eooflteNftl tor I, ■ fraquancy 
of Mftmc tyvnotom day* par merftft : b, - r>yw><w O O M N esw* tot • • ewmw* 


households where only other people 
smoked, and households where both the 
caretaker and another person smoked. 
No sigificant difference was observed 
among the 3 categories ofi smoking 
exposure: 

Children in the study sample had an 
average of 8.86 ± 0.76 days with asthma 
symptoms per month. The frequency of 
symptom days per month was also sig¬ 
nificantly associated with ER visits (u- 


,-aociatedwithERvisits.The variable most 
strongly associated with ER visits was the 
^presence of smokers in the household: 
Fifty-three percent of the adult respon¬ 
dents indicated that they or another 
household member smoked. The mesur 
frequency of annual ER visits observed/ 
for childien from smoking households 
was 3.09 ± 0.40, and the mean for chil¬ 
dren from nonsmoking households was 
g.83 ± 0.29. Using the regression equa¬ 
tion shown in table 1, the prediaed an¬ 
nual frequency of ER visits, for the mean 
frequency of asthma symptoms (8.86 ± 
0.76 days per month), was 3.46 ER visits 
for children exposed to passive smoking, 
but only 2.12 for children who were not 
^exposed. The predicted increase in an¬ 
nual ER visits attributable to passive 
Nmoking was 1.34 * 0.30 visits (table 1), 

increase of 63%. The distribution of 
annual ER visits by children exposed to 
passive smoking is compared in figure 
1 with the distribution of ER visits by 
children from households without 
smokers. The histogram shows the posi¬ 
tive association between passive smok¬ 
ing and ER visits. 

We explored the effect of recoding the 
smoking variable to reflect the presence 
of 2 or more smokers in the household. 


There were 20 households with 2 or more 
-amokers: children from these families 
averaged 3.15 ± 0.90 ER visits per year 
compared with 3 .07 ± 0.43 ER visits for 
children from households with only 1 
fStnokei. The difference between these ob¬ 
served frequencies was not significant, 
and inclusion of this category of more 
intensive passive smoking exposure did 
not improve the fit of the regression 
model. 

We were not able to assess directly the 
independent effects of mothers’ and 
fathers’ smoking behavior. Eighty-seven 
percent of the respondents, however, were 
either the child’s mother or a female rel¬ 
ative who had assumed the role of the 
child’s principal caretaker.Because the fa¬ 
ther was often not present in the home, 
we reasoned that a comparison of smok¬ 
ing by the principal caretaker and by 
other people in the household would be 
an appropriate substitute for maternal 
and paternal smoking in this population. 
We eliminated the 24 cases in which the 
respondent was a male or was not the 
child’s everyday caretaker, and compared 
the frequency of the childYER visits in 
3 groups: households in which the prin¬ 
cipal caretaker was the only smoker. 


« » 



ble 1). This association was curvilinear: 
as symptom days increased, the corre¬ 
sponding increases in ER visits grew 
smaller. Children with low frequency 
(zero to 1 day) avenged 1.73 ± 0.33 
visits; with moderate frequency (2 to 15 
days), 2.65 ± 0.43 visits; with ihigh fre¬ 
quency (16 to 31 Idays), 3.39 ± 0 j 6 O visits. 
The distributions of annual ER visits by 
children with Ibw, moderate, and high fre¬ 
quency of symptom 1 days are shown in 
figure 2 : The histogram shows the posi¬ 
tive association between frequency of 
I wheezing days and ER visits. 

Because passive smoking has been as¬ 
sociated with increases in the occurrence 
of symptoms of asthma (12,13; 18k we 
reasoned that there could be 2 wayj,in 
which passive smoking affects ER visits. 
The first is a direct effect of smoking on 
ER visits. The second is an indirect ef¬ 
fect in which passive smoking increases 
the frequency of days with asthma symp¬ 
toms, which in turn increases ER visits, 
to evaluate these effects, we estimated 
a simple path model lin which we assumed 
that passive smoking was an exogenous 
variable that had both adiiect effect on 
ER visits and an indirect effect on ER 
visits through frequency of days with 
asthma symptoms. A path analysis of the 
effects of the variables in this model is 
presented in figure 3. The results show, 
, that the effect of smoking on ER visits 
is almost entirely direct, with a path 
(^Coefficient of 0.19. Passive smoking has 
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no signircant ef fect on the frequency of 
d«« with asthma symptoms (-0.07) and 
no indirect effect through symptom days 
on ER visits (— 0j07 x 0.17 « -0.01). 

To rule out the possibility that the as¬ 
sociation of passive smoking with ER 
visits was due to some other variable, we 
conducted a regression analysis to iden¬ 
tify any variables that might cause both 
increased smoking by family members 
and increased ER visits by the child with 
asthma. We found two-ethnicity ahd 
employment status-that had significant' 
associations with smoking, but both vari¬ 
ables had nonsignificant, inverse rela¬ 
tionships with ER visits. Black families 
had more smokers than did Hispanic 
families, but made fewer ER visits. Fam¬ 
ilies with I or more members employed 
full time had Imore smokers than did fam¬ 
ilies without a wage earner, but also made 
fewer ER visits. Thus, neither variable 
had a significant effect onjhf r re{jUotK 
ahip^etween passive smormg andER 

To explore the possibility that non¬ 
-smoking parents were moire health con- 
' ccious and followed more careful proven- 
live measures that resulted in fewer’ER 
wisits, we examined a subihdex of prevent 
give measures drawn from theindexirf 
family asthma self-management ncyjA* 
Sties (23), but found no associations wml 
passive smoking or with ER visits. V 

Hospitalizations 

Seventeen percent of the children in the 
study sample had been hospitalized dur¬ 
ing the year prior to enrollment in the 
study; the mean number of hospitaliza¬ 
tions was 0.20 ± 0.04. Passive smoking 
was not significantly associated with an¬ 
nual frequency of hospitalization. Only 
2 variables; the number of the child!s sib¬ 
lings with asthma (regression coefficient^ 
0.16; p < 0.0S) and the frequency of 
missed outpatient clinic appointments 
(regression coefficient, -0.21; p< 0.01), 
were significantly associated with hos¬ 
pitalizations. 

Pulmonary Function 

The mean valtie for V«FEV, in the study 
sample was 72 ± 29b. The mean pulmo¬ 
nary function scores presented in uble 

2 indicate that passive smoking did not 
have a significant effect on any of the 

3 indicators of pulmonary function stud¬ 
ied. A regression of 9»FEV, on the vari¬ 
ables measuring sociodemographic sta¬ 
tus,, disease characteristics, allergens and 
irritants in the home, and familial his¬ 
tory of asthma indicated that none of 
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these faaors was signifcantly associated 
with *FEV,. 

Health Cart Costs 

To assess the impact of passive smoking 
on health care costs for children with 
asthma; we estimated the cost of an ER 
visit to the participating hospitals dur¬ 
ing the study period: The average cost 
of an ER visit, including medications, 
was 69 dollars. Multiplying this cost by 
the number of iddhionai ER visits *t- 
dribuuble to smoking (1j^C^Avith 
§JW confidence mtefjj«I^OTi^85b to 
3J2), th feffim iuBif^additional heklth 
, carect^rortmergency care for asthma 
,was92 ± 68 dollars per year (959# cpn- 
4ideoce interval.from 24 to 160 dollars) 
#or families,>tth 1 or more smokers in 
Jlhis low income, urban, minority popu¬ 
lation. 

Otaeuaalon 

The association between smoking in the 
child’s home and the frequency of ER 
visits is based on parents’ reports of 
smoking behavior and should be inter¬ 
preted with some caution. No objective 
evidence of smoking behavior by house¬ 
hold members was collected, nor was any 
attempt made to demonstrate that chil¬ 
dren had significant levels of exposure 
to tobacco smoke. The proportion of 
respondents in the study sampk who said 
they smoked (34V*) is identical to the 
proportion of smokers among females 
between 21 and 44 yr of age reported in 
a recent nationwide survey (37). If, in 
fact, some respondents who did smoke 
concealed this information, the effect 
would be to diminish the observed as¬ 
sociation between smoking and ER visits. 

The association between passive smok¬ 
ing and ER visiu is a strong one The 
'. presence of even I smoker in the house¬ 
hold increased the annual frequency of 


the child!* ER vbitt by 639fl The f r 
quency of days with asthma sympton 
per month was also significantly a 
sociated with ER visits. There was, ho\ 
ever, no relationship between passi 
smoking and the frequency of days wii 
asthma symptoms. This finding is pu. 
zling because one mechanism by whic 
passive smoking can increase ER visi: 
is by increasing the frequency of syrup 
toms, and it raises the question o 
bow passive smoking affeett ER vis: 
frequency. 

One possibility is that there are meas 
urement errors in parenu’ perception o 
the child’s symptoms. Low level asthm 
symptoms may be difficult to notice; o 
like other common symptoms, may sim 
ply be taken for granted and thus under 
reported. An alternative possibility is sug 
gested by the well-established finding tha: 
people with asthma can have air-flow ob¬ 
struction without experiencing symp¬ 
toms of breathlessness, and that at any 
given level of obstruction, reports of 
breathlessness vary considerably(38-40). 
Children themselves may not notice or 
report symptoms to their parents, thus 
obscuring the association between pas¬ 
sive smoking and chronic symptom 1 fre¬ 
quency. Furthermore; inastudy of adults 
with asthma, Buidon and coworkers (40) 
found that patienu with increases in 
baseline air-flow obstruction —a charac¬ 
teristic of our sample with mean 9bFE V, 
equal to 729k-were less able than pa¬ 
tients with normal baseline air flow to 
detea breathlessness in response to a 
histamine challenge. 

Recent findings that link passive smok¬ 
ing, histamine reactivity, jurf reduced 
perception of fereathlessnes&however. 
suggest a more complete explanation for 
the association of passive smoking with 
ER visiu without a corresponding iri- 
«dease in chronic symptoms. First, Knight 
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and Breslin (18) found that expcrimen- 
tally controlled passive smoking in¬ 
creased sensitivity to histamine challenge 
in patients with asthma after a 4-h period; 
well after pulhnonary function returned 
to normal. They suggest that passive 
smoking sensitizes the airways to react 
more strongly to other sources of iixita^ 
tion and thus potentiates acute episodes 
that would not otherwise have occurred; 
.Second, Burdon and coworkers (40) ob¬ 
served that subjects with asthma who 
were more responsive to histamine chal¬ 
lenge were less able to detect breathless¬ 
ness. A logical extension of these two 
findings is that chronic passive smoking 
may reduce the ability to detect breath¬ 
lessness by increasing airway sensitivity 
30 histamine: Thus, in the absence of 
other asthma triggers that start an acute 
episode, the frequency of reported symp¬ 
toms may decrease among children chron¬ 
ically exposed to tobacco smoke We 
speculate that if another trigger does pro¬ 
voke an acute episode, the reduction in 
ability to recognize breathlessness is likely 
to result in delayed treatment, thus add- 
ing to the severity of the episode and the 
likelihood of eventually requiring emer¬ 
gency medical treatment. These2cffects 
may thus account for both an increase 
in acute episodes leading to ER visits and 
a lack of observable change in chronic 
symptoms. 

Although passive smoking was as¬ 
sociated with ER visits, it was not as-' 
soriated with impairment of pulmonary 
function. This finding is not inconsistent 
with the mechanism proposed above be¬ 
cause increased reactivity to histamine 
challenge is often present in patients with 
normal baseline pulmonary function 
(41). The lack of association between pas¬ 
sive smoking and hospitalizations, how¬ 
ever, does raise questions about the pro¬ 
posed! histamine reactivity mechanism 
because heightened airway reactivity and 
reduced awareness of breathlessness 
would result in more severe episodes that 
receive delayed treatment; this in turn 
*ould be expected to result in increased 
hospitalizations. 

This study provides evidence that pas¬ 
sive smoking by children living in house¬ 
holds with 1 or more smokers is signify 
^tly associated with increased use of 
^^orgency health care service*. Health 
^ providers can help prevent ER visits 
^ong children with asthma, and thus 
^duce health care costs, by explaining 
l he association between smoking and ER 
v * Slls to family members, encouraging 
town not to smoke, and referring them 


to smoking cessation programs. Al¬ 
though we have no direct evidence that 
passive smoking heightened airway reac¬ 
tivity or reduced recognition of breath¬ 
lessness in our study sample, such changes, 
if present, would provide a plausibk ex¬ 
planation for our findings. We think that 
research to explore these possibilities is 
worthwhile. 

Appendix 1 

Additional variables included in the analysis: 

I. An index of allergens and irritants in 

the home 

III Parents* report of the child’s average 

monthly frequency of days with 

symptoms of asthma. 

IIIl Family management practices. 

Frequency of problems adhering to 
medication schedule 

Frequency of missed clinic appoint¬ 
ments. 

An index of self-management activi¬ 
ties used to control asthma. 

An index of criteria for deciding if 
medical help is needed to manage 
asthma symptoms. 

Parents’ level of con fidence in ability 
to manage asthma. 

IV Coverage of child by Medicaid. 

V. Nonemergency care. 

Parents’ rating of acceptability of 
outpatient clinic wailing time. 

Parents’ satisfaction with amount of 
information about asthma pro¬ 
vided by outpatient clinic physi¬ 
cian. 

Continuity of care in clinic 

Frequency of parents’ questions to 
physician. 

VI. Sododemographic variables. 

Sex of child. 

Age of child. 

Age of parent/guardian. 

Ethnirity/race. 

Employed person in household. 

Mother’s employment status. 

Mother’s years of education. 

Mother’s marital status. 

Number of people in household! 

Number of people per room. 

Tblephone in household. 

Change of residence in last five years. 

VII. Health beliefs. 

Health locus of control scale. 

Effectiveness of medicine in prevent¬ 
ing attacks. 

Seriousness of child’s asthma. 

Belief that mild attacks require hos¬ 
pital or clinic visit. 

Belief that asthma is more fright¬ 
ening than other diseases. 

Belief that asthma can lead to other 
health problems. 


Villi Social support. 

Number of adults in household who 
help care for child’s asthma. 

IX. Stress during asthma attacks. 

Parental fear child might die during 
most recent attack. 

X. Family history of asthma. 

Parental history of asthma. 
Siblings with asthma currently. 

Raferancas 

1. Weiu ST. Thger IB, Schenker M, Speizer FE: 
The hcilih effects of involuntary smoking. Am Rev 
Respir Dis 1983; 128:933-42. 

2. Ware JH, Dockery DW. Spiro A, Speizer FE, 
Ferris BG: Passive smoking, gas cooking, and re¬ 
spiratory health of children living in six cities. Am 
Rev Respir Dis 1984; 129:366-74. 

3. CoUey JRT, Holland WW, Corkhill FT In¬ 
fluence of passive smoking and parental phlegm 
on pneumonia and bronchitis in early childhood. 
Lancet 1974; 2:1031-4. 

4. Fergusson DMJ Norwood LL Shannon FT; Tay¬ 
lor B. Parental smoking and Slower respiratory ill¬ 
ness in the first three jean of life. J Epidemiol Com¬ 
munity Health 1981; 33:180-4. 

5. Weiss ST, Thger IB. Speizer FE, Rosner B. Per¬ 
sistent wheeze: its relationship to respiratory ill¬ 
ness, cigarette smoking and level of pulmonary 
function in a population sample of children. Am 
Rev Respir Dis 1980; 122:697-707; 

6. Liard R. Perdrixet S, Reinert P Wheezy bron¬ 
chitis in infants and parents’ smoking habits. Lan¬ 
cet 1982; 1:334^5. 

7. Tager IB, Weiss ST, Munoz A. Rosner B, Speizer 
FE. Longitudinal study of the effeas of maternal 
smoking on pulmonary function in children. N Engl 
J Med 1983; 309:699-703. 

8. Rantakallio P. Relationship of maternal smok¬ 
ing to morbidit y and mortality of the child up to 
the age of five. ActaPaediair Sand 11978; 67*21-31. 

9. HariapS, Davia AM. Infant admissions to hos¬ 
pital and maternal smoking. Lancet 1974; 1:329-3Z 
10- Ekwo EE, Weinberger MM. Lachenbruch PA, 
Huntley WHi Rdaiionship ofiparemal smoking and 
gas cooking to respiratory disease in children. Chest 
1983; 84:662-1. 

II. Bonham GS, Wilson RW. Children’s health in 
families with dgaretu smokers. Am J Public Health 
1981; 71:290-3. 

IX Gonmaker SL, Walker DK. Jacobs FH.Ruch, 
Ross Hi Parental smoking and the risk of child¬ 
hood asthma. Am J Public Health 1982; 7X574-9. 
13; O’Connell EJ, Logan GEL Parental smoking 
in childhood asthma. Ann Allergy 1974; 3X142-3. 
14: Norwood LJ, Fergusson DM, Shannon FT. 
Social and familial factors in the development of 
euty childhood asthma. Pediatrics 1983;73:859-68. 

15. Lebowitz MD. The effects of environmental 
tobacco smoke exposure and gas stoves on daily 
peak flow rates in asthmatic and non-asthmatic 
families. Eur J Respir Dis 1984; 63(5uppl 133:90-7). 

16. Dahms TE, Bolin JF. SUvin RG. Passive smok¬ 
ing: effects on bronchial asthma. Chest 1981; 
180:530-4. 

17. Shephard RJ, Collins R; Silverman F. Passive 
exposure of asthmatic subjects to cigarette smo ke. 
Environ Res 1979; 20:392-402. 

18. Knight A. Breslin ABX Passive cigarette 
smoking and patients with asthma. Med J Aust 




Source: https://www.industrydocuments.ucsf.edu/docs/gynxOOOO 


2023380658 



1985; 142:194-5. 

19. Mak H. JohnstonP, Abbey H. Thlamo RC. 
prevalence of asthma and health service utiliza¬ 
tion of aJWCiitic children in an inner city. J Al¬ 
lergy Clin Immunol 1982; 70:547-72. 

20. KnmxkyMS Ajthxna in the South Bronx: din- 
icriind eptdcmidte|k cfa«« aqi < ^ J Allergy Clin i 
Immunol 1977; 60:383*90. 

21. Clark NM, Fddman CH, Freudenberg N, 
Mifiman EJ. Wasilewski Y, Valle IM. Developing 
education for children with asthma through study 
of sdftmanagcmem behavior. Health Educ Q 1980, 
7:278-96. 

22. Clark NM, Fddman CH, Evans D, Levison 
MJ, Wastkwski Y.Meiliiu RR The impact of health 
education on frequency and oost of health care utili¬ 
zation by low income children with asthma. J Al¬ 
lergy Clin Immunol 1986; 78:108-15. 

23. Clark NM, Fddman CH, Evans a tt aL 
Managing better children, parents, and asthma. 
Patient Educ Counsel 1986; 8:27-38. 

24. Sublen JL, Poilard SJ, Kadiec GJ, Karibo JM. 
Noncompliance in asthmatic children: a study of 
theophylline levels in a pediatric emergency room 
population. Ann Allergy 1979; 43*93-7. 

23. Avery CH. March J, Brook RH. An assess¬ 
ment of the adequacy of self care by adult asth¬ 
matics. J Community Health 1980; 5:167-80. 


26. Alpcrt Jli Broken appointments. Pediatrics 
1964; 134:127-32. 

27. Caine TM; Wijesinghe B Personality, expec¬ 
tancies and group psychotherapy. Br J Psychiatry 
1976; 129:384-7. 

28. Roghmann KJ, Haggerty RJ. Lorenz R. An¬ 
ticipated and actual effects of Medicaid on the med¬ 
ical pattern of children. N Engl J Med 1971; 
285:1053-7. 

29. NdsonDAF. NdsonMA. ShankJC Thomp¬ 
son FL. Emergency room misuse by Medical As¬ 
sistance patients in a family practice residency. J 
Fam Prac 1979; 8:341-5. 

30. Wallston BS. Wailston KA, Kaplan CD, 
Maides SA. Development and validation of the 
health locus of control (HLO scale. J Consult din 
Psychol 1976; 44:580-3. 

31. Radius SM f Becker MH, Rosenstock IM, 
Drachman RH, Schuberth KC, Teeu KC. Factors 
influencing mothers' compliance with a medica¬ 
tion regimen for asthmatic children. J Asthma Res 
1978i 15:133-49. 

32. PotgarG, PromadhatV. Pulinonary function 
testing in children. Philadelphia: W.B. Saunders, 
1971; 87-212. 

33- Breslow NE. Extra-Poisson variation in log- 
linear models. Appi Sut 1984; 33:38-44. 

34. Paul SR, Plackett RL. Inference sensitivity for 


Poisson mixtures. Biomctrika 1978; 63491 ^*, 
35i Li CC. Path analysis. Pariflc Gftwr BfwZ?' 
Press, 1975; 100-86. "** 0 * 


hnear models. In: Nte NH. Hull CH, Jenkiwi? 
Steinbrenner 1C, Bent DH. edl SPSS: Suti«w 

Package for the Social Sciences, 2hd ed. N«w w 

McGraw-Hill, 1973; 361-97. 


37: National Center for Health Statistics, n« 
Public Health Service Health, United States, 19*4 
Washington, DC.: U.S. Government PrintiniOf! 
flee December 1914. DHHS Publication Na(PH$y 


38. Cooper DM, Bryan AC. Levison H. Abnor¬ 
malities in pulmonary function in asymptomatic 
asthmatic children. Am Rev Respir Dis 1974 . 
109:703. 

39. Rubtnfdd AR, Pain MCF Perception of 
asthma. Lancet 1976; 1:882-7. 


40 . Burdon JGW, Juniper EF. Killian KJ, Har, 
greavt FE, Campbell EJM. The perception of 
breathlessness a asthma Am Rev Respir Dis 1912; 
126:825-8. 

411 Ingram RH, McFaddcn ER. Acute response*, 
ness of airways in transition between health and 
disease. In: Mac klem PT, Permutt S. eds. The hu* 
in the transition between health and disease. Nee 
York: Marcel Dekker. 1979; 315-26. 


Source: https://www.industrydocuments.ucsf.edu/docs/gynxOOOO 


6S908CC20K 



